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(54) OPTICAL ADD/DROP CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an add/drop circuit which does 
not make its operation unstable because of resonance, etc., by providing 
an optical isolator operationally connected between first and second 
fiber gratings. 

SOLUTION: The optical signals of wavelength \10 and X10 are inputted 
from a port 2 to the port 10A of an optical circulator 10. The inputted 
optical signal is given from a port 1 0B to a fiber grating 12. The optical 
signal of the wavelength X10 is reflected by the fiber grating 12, passes 
through the ports 10B and 10C in this order, and is outputted from a 
port 4 as drop light. The optical signal of X20 is transmitted through the 
fiber grating 12 and passes through an optical isolator 14 and a fiber 
grating 16 in this order to be supplied to the port 18A of an optical 
isolator 18. As the optical isolator 14 is inserted between the fiber 
gratings 12 and 16, there is no such fear that the resonance of light 
between the fiber gratings 12 and 16 occurs. 
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[0 0 3 9] A,,<A,,<A„ 

tP- h 2^stP— h 6^aiasits5 : "Y'^;u©&SA t , 

&\fayZf=7-**)l<RZfiTy F?^^©&S A, , 2fctf 
A,, iO : foS<^bTVi-5©«, ttfi A, .©#«#*« 
7r<Ayi/-f-f>'^2 0 1 2 2, 2 4S.Ut2 6&® 

[0 0 4 0] Sit, KPy^^^KDjSSlC-PViTA 

.^A.^^^i^icta^^nTViscDtt. 7T^n>f 

T-f A^P-tV >^2 0 ^ffittbTa^TSBtCOjft* 

■V^JHrt^Tfc. jt-y— +^.1^— ^ 1 8 iC^DifiV^ 
r^fA-yiz-f^ >^2 6*iRW-rS^©&* ( Ai i ) 
OH3^)tt- tiM 1 Sd^iOSv^r-l'ny 
l^-7^>^2 4 #£***-*#©»« (A,,) iOfeg 

[0 0 4 1] £©±5K##M*Si»;:<fc-5,h, Hny^ 

7 y h*/ h* D y :/|Hl8S©i*&£/h£ <?Z>Z. ttfUZ 30 
•5. $&, >i/2 2&tf2 4ffl\zyt 

7-fyi/-^14S#Al/TV>50T, *«IC«fc»3^[5I 

[0042] m4&0m.-rz>£*5zw<Dm3mmMm& 

\Zm-Znz>ytTv \*/Vuy7m'&2 8*»«V»&*rrv» 
5. ffiU H3 0KWT?tt#-h 2 36»6#— h6^aa 

04©SliS^T«, SSAn&tf A,,©2^*JU© 
3t(f^^-h2d^*-h6-sjli§-r-5. 40 

[0043] 7p-h2^s&$n^-&th4^^^;u©7t 

ffi^©JftSA,,, A,,. A,, Rtf A,, a 

0 4*#RS-r St, SffiSM3 0, 3 2S«3 4SJt77'f 

u ®^3 2u&A^m^&^ntc49-^^)V(Dyem^ 

S13 4l^©h'D77'f + ^troffl7 
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*. 

[0 0 44] sS13 OtS-en^tl&SA,, . A,,. A,, 
&tfA,,©ft«^£m;fj-r-5ftj£ffi8S3 6 (#1, # 
2, #3SIX#4) £WLTV>-5. ilftSOftflMlttJft 
VJU^^lx^-y- (MUX) 3 8Tf»fi»«*fiSnT3t 
7 r -f A£iM8&4 0 ^stusns. 

[0 0 4 5] *7 7-fA€18S4 OWtffcVJW 1 :/^-* 
3 8t^7-v H/Hay^EB2 8 ©#- h 2 <h 
LT^O, *©JS«Wctt«R©#JIMi»4 2jM!H*&ft 

[0 0 4 6] %iiff84 2«. «*.«. jeitMIfltflefc. 

r <x;Hf*ZO #©#±«5c*J&«F-:7 , anfcl«-?' 
7 7'fAi£fflVi5ii:*5-!?t5. K-7'7 7'fAO#> 
e>^tt^»j£«>&ft;fcife*©#>:/3teft H-7*7 7-f 

a* k atjt s c t ic «t o Tff ^ c t at-rs -5 . 

[0 0 4 7] 1 - 55^ m#T? 

^-7*77^ A© h'-/^ hd^E r 
7p>7 P ^©igfitbT{i0. 9 8/*m1ftftV»ttl. 4 8 

[0 0 4 8] )t7 »y H/ H D y ^IslB 2 8 h 4 i» 

SttiaSftifcKOy^fctt. %7t4 A«4 4KJ: 
0«BJB3 4^3S6n*. 3t7r-f/xe3HS4 4©*«t«C: 
tt«»©3tt*i««4 6«W-6nTV»*. 

[0 0 4 9] Jt^r-f AG3SK4 4fcJ:0ai6nT#fc 
KDy7"m )tfVJl'3 : 7 p l/^1)- (DEMUX) 4 8 
\Z J: 0 A , , A , , © 2 3=- V *JU© K P y -?%\Zft 
IBS ft, Kny^3fe«-tn*tUtS««5 0 <# 

#2) ^sns. 

[0 0 5 0] fi^3 4H EC, 2ff^;i/©77K3t 
£tH73-f53tiH<i885 2 <#12fctf#2) £#LTV> 

4T?«fcR#S!l**Sft, 3tt7r-f^e3S»5 6«^MxT 

7r-r ^«e3a»©3a+c»4*»©3tii«»5 8 ^tatte. 

ftTHS. 

[0051] 1» 6*->e,tb^$nfc&SA l ,s^A 11 

©7-y H3feafetfKaftA,,RtfA,,©3tm*tt, )^7 7 
-f/xe»»6 0fcJ:0«|JS3 2^SI6ft*. %Vy^n 

[0 0 5 2] 3SM3 2J43t7r-f A*eSI»6 0 

4«ifcgA,,;RX*A,,©7-;y K^Sr-etl-^n 
#§««6 6 (#l&tf#2) *SA,,Rtf 
A„©3tfll^S-tn-?n3tS«»6 6 (#3#.tf#4) 

[0 0 5 3] @4®^7 h«7 — 4rfcJ:*t. «*.tf. «| 
JB3 0»^3 2€9J©^:l*fc««U 3t7r-f^GSII8 
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4 0&tf6 0£ftmm&4 2RZf6 2tft7y K/HO 

[0054] 0 6 *&w<D&4mmBm 

W-f^f>yi2)i«fV^nT^. 10 
[0 0 5 5] I6 0I4^«». 7 3"fA7V-f 
2©gS2S©a*tf-h6 8TiKa3nTV^£T 

S. h 2 ^«3nfcSS A, , St^A,, C93fc{|§0 
5"£ifcgA 10 ©ft«^fci#-h6 8>^?>aj7j2*u #Eft 
A , . ©3fc{i*fte K a zf% L UT#- h 4 & mti 3 n 

[0 0 5 6] 7 rOty W- T-W >^ 1 2 

z>ytm^ wuy^ya £Dfcgv>©T, 7 20 

r-f^U-f-Oi'i 2a*02fc^£nsJ;5&#te 

*WbTV^*i-&JC*-h2*^#-h6 8^55jgfi 

a , 0 (Dytmmz^TvmfkZ'h-z < zt&~?& 

[0 0 5 7] 0 7?:#mt, *»H0&5&lftfflB 

3 0S2 |feK»ttO-«Tr**3fr»J— +3. k-* 1 0 fc 
7 7-fA'^I/-f-f >^2 0&tf2 2 £]WHV>SnTV» 
*. 

[0 0 5 8] B 7 Q£ 5 &K»|gtt, 7r-f/^l'-T 30 

en*. 77-f a*^— f-r >if2 ox.zf2 2^mMT 
z>ytm^<DWim.\, t \t. 77^/^i/-f>f>^2o^ 

U2 2-Z*:in 1 £tlfcM'tZ>%m^ (Pny^JS) ©&* 
A,,;RtfA [ ,«fcD<fegV>0T?, h2fr£7tf— h7 0 

[0 0 5 9] Sfc, +al/-^ 1 0fc«t0ifiV»7 

^ra.k-^ 1 Qfr^&Q^yy'iMfl'—T-J 40 

>^2 2*»R»-r*>eo«ftA. II ±0"b«<aaaEUTv» 
..©^m^t (pnyT"*) *577-r/^u-f-<>^2 

[0060] H8*#j»-rst, ^mm^memmmm 

6&7J%+i— 1 8*ifV^tlTV^. 
[0 0 6 1] H8C!»ft6 3HHgffitt. Vr^r^fV—'f- 50 
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>^1 6##- h 7 2T^$nXV^*T?#i^ 

e>n-5. #-h7 2'\^$nfcfiSA 1 ,©3t«^«. 

7 r-f nifv-j-j >if 1 6 h 1 8 ARZf 

1 8BSu ©leiCilo TTf?— h 6 

[0 0 6 2] #-h8M&££nfc&SA I{) ©7'-.y K>|£ 
jS— h 1 8 CSZXl 8 Afti©jeiraoT7 5"fA- 
^Wf^^ie^^. &ftA I0 ©7yh*7t 
«. 77-f A^U— y-f >^1 6T&$tU #-M8 
ASI^l 8 B$rd©«a»CigT#- h 6^-5. 

[0 0 6 3] ^ro^M^Tte^r-i' A*yu-5^ >^ 
1 6$rSM-rS^©St*A,„*i7r'f ;^l/-T-f >^ 

1 6TS^-r-5^©iSSA l0 ±r) t>S<^2nTV^-5 
©T, *-H7 2d^7t?-h6'sS-5iS«A 1 o©^«C^ 

[0 0 6 4] m 9 £#Srr -St, *RftC9ft7 3fcK»ffi 

&it)t7f h s IalK©^'D-v^0^5nTVi-5. 03 
©Sg2fWg^©-$T£>5}fr!r- 18i7 
3"f A"^— >^2 ATkjS-2 6 t*ifflV^ni^ 
So 0 9©?g7§i|Jg^«, 7 7</^l,-T-f>^2 
4***- h 7 4T?*l^5nTV^^T#li[^t 
[0 0 6 5] #-h7 4Mfc££ft*:jfcftA 1 .©ftm^ 
B7 7< A'^V-^ >^2 4&IK2 6£fij®U 
M 8 ARZf 1 8 B £i&T*— h 6 \Z^Z>, h 8 
«^$tlfc&SA 11 BL^A I ,©2^^^;i'©T^ 

#-h 1 8 C£iioT#-h 1 8 A^e»ffi73^n 
•5. SfiA, , OTy I < 5tll77'f;^k-f ^ >^2 6 
TSItLT#-h 1 8AtrHS. &ftA,,©7^h*^« 

7 7'f/^l/-T>f >i^2 4T&#tLT7tf— h 1 8 A13 

[0 0 6 6] #-M 8 AfCMofcjSftA,,SL^A i: © 
7f hi 8 BftiST^-h 6^-5. d©H 

mmm-zit. 77-f/^k-f^ >^2 4^2 6 &m 
}&-rz>ye<Dmm.Xi a W7T<rttfi'-'rj >?2 4^ 

2 6 TT^*V?ftS!lfr -&^©fe*A,,B:^A I1 .tOfeS 
<^^nTVi-2>©-t?, tP— h7 4d-»e»7p— 1-6^5 
^«A„ ©^fro^x©**ft/h$ < «J*.-5 

•5. 

[0 0 6 7] ifc, ytV-^x.U-fUZX.Vfo^y?^ 

*ca.V—$ 1 8A^J;0SV^r'rA*i/lx'-7 L 'r >^2 
4T?S*ffS^©igSA, , «t 0 fcg<lf^nTV^O 
T> 77< n9V- 1 r4 >V2 4TSItt5tSA II © 
^Ti^T-fA-if^-^^ >^2 6fta«bT3liaf 

[0068] 010 *#jrr-5 1. uffitt 

i7 6, 7 8SlZ>*8 0^77-f A£2!ifr-<rJBA/TM*J* 

BitMtc-r^fefej^ ^7j[Sjffl©^7>> H/Hp->yigss 

8 2 75^V^nTli-5. 
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[0 0 6 9] %T V K/Kny^|5iK8 2 S§« 7 6 

izmftmzmwtznztf— h 8 4 so: 8 6 1. ag^so 

JClifPW{C^$n§3p-K9 2X^9 4f:$|ibW 
■5. 

[0 0 7 0] Z.(D*y bV—ZiZii^Tit, 
©&SA,,. A,,. A II &Z*A Il *t/£^;*ft.5. S-^-fr 

A,,, A,,&tfA,.€£B|cU r2^^^;i/j t^?t 10 
* ICtt. jSIA,, JklfX , , Xttttfi A , , Rtf A , t 

£#Ktt. JfifiAnfttfAnSitftU r*v»K3©2 
ft^M tV»5t€riC«, i£fiA,,Rtf A.tSrjSftf 

[0 0 7 1] }|£7y f«/Kn5/y|HlK8 2tt. #-h8 
4 ftfc 4 ^ +■ ♦JWWtllJlOii-feftUB 502 

^^^.;U$:7t?- h 9 2-Sjlii3-a-, © 2 

9 o^s&$nfeMvi«5<D2 5 1 ^^;K^y^ 20 

-h 9 2d^ffl^^tl-5. 

[0 0 7 2] Sfc, }fc7-.y Y-ZY-UyZfm'&Z 2 tt. # 
-h 9 4^{Jtt&3n&4^*;P©#«^©3-&fiV»« 

5©23 L -*- h 9 6^ilj®£ii\ gl>«5©2 

7p-h9 0Mfe&£*i;fceW55©2^*;i'©7-.>' H 
#fctt*-h8 6 *£ til 73 3*1-5. 
[0 0 7 3] flRj3 7 6K, (#1, #2, #3 

[0074] «jbMM*sanfc4?+*;p©3fc«^ 

^hsss 2®7t;-h8 4^tt*&$n^. 3t7r-r^ea 

g& 1 0 0 ©j&^KatggC©^^ 1 0 2 jjHRttSftT 
[0 0 7 5] 7p— h 9 2*^ffi*3n-5fiVia5©2 5 1 

■v^^m-^&^^f55©2^^^;u©7y F^a 
#77^ /tesu&i o 4K j: votim 7 8 ^asn*. * 

7 7"f/iea»l 0 4©jft*fctt*jR©3ttii«Sl 0 6 40 

[0 0 7 6] iB7 8lt ft^r-f A*£i§ggl 04*5 

10 8 i&f btl^. $gW5'5©2?^:?.;i>©7y F3fc 

te^nznyt&mm 1 1 0 (# im#2) ^gu&s 
n, ftv»«3©2^ir:M'©3fcra#tt*ft*rtffc£m« 
110 (#3 4) ^g^ans. 
[0077] gi;, ytmmm 1 1 2 (# 

1, #2, #3&I/#4) i, C*1 &©#»««*>&© 50 
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4 ?=■ * *;p©ft{f^ *WL&ftm&mt z>?t v;i^ y u ? 

■tJ-1 1 4t*WLTV^. 
[0 0 7 8] Kfi^fil^-fi$tlit4 5 1 ^^;U©^«^tt 

K8 2©jH-h9 4's«J&Sn5. X7r<^fia»l 

1 6©tt*fcttttft©%4MH8i 1 8*^(tenTVi 

5. 

[0 0 7 9] MV>f55©2^*;U©ft«^a*-h9 
4j&>5#— h 8 6^»igb. fiWt -5©2^^^;U©^ 
«^a#— h 8 83&»6KPy^3ti:LTm*Sn*. # 

-h8 6*e»aj^^n-5®vM55©2?^^;u©^m^ 

XlXSVW55©2g i v^;U©7y F3fctt, 3t7 7^ne 

siifti 2 otr«fco<®^7 6^»&n*. *7r-f^eas 

K120 ®&4>£BttafcO%flMHg 12 2 *»Rtt&ftT 

[0080] sgS7 6a. %-7r^n^vm\ 2 oiri 
d si ^nx^fc 4 g 1 ^ *;w©# 5 © 2 ^-r 

©3fc«^£filr»«'5©2y**JU©7y F^<h»t#8tT 
SftxV.JUg^l^-tn 2 4£^TLTV>-5. JgUKS© 

2 5 l ir*Jl'03Km^tt*n-tn56S«« <#lfttf# 
2) 'v&JS&Stl, SVi{35©2^^^.;l/©7^ HftWHE- 

n-?n^s(t«s 1 2 6 (# 3st^# 4) MJH&an*. 

[0 0 8 1] h 8 8#"=>aj7J$tl-5 4^*;i/© F 
P-^^7r<A«l 2 8^bT«18 0^ 
mzn&o )t7r<A£Mi 2 8 ©j*fpctt*g»©# 
J(MB«1 3 O^ilt^nttM.. 

[0 0 8 2] 4^Y*;U©Fn<;/:/;^;ft-rv;i^7'V 

1 3 2 c j; osMnan. -^n^n^sm«s 134 
(#1. #2. #3Sldc#4) -v#ts&$n-5. mm&o 
a, 4^r^jp©7«y H>ie*m*-r*3tta«« 1 3 6 

(#1, #2. #3Xtf#4) 4^** 

;p©7y Fftaft-^i^yi^tr 1 3 8 

3*1, X7 7'f/tfi3IBl 4 0^LT)t7i/ H/HO 
?:/iai58 2©#-h9 O'vftl&SttS. 3t7r-fA£ 
1 4 0 ©S*£fittSft©%Jftff|g 14 2 JfRtffin 

[0 0 8 3] #-h 9 0^^n&4ft*JK57y 

9 2j&>SHtfj£ft, fiV»S5029 1 t^;i'©7y 

[0084] 01 1 *&we>n8$*Mm 

TV»*. £©3t7y H/HDyyEIISttHl 0©^t7^ 

[0 0 8 5] 5R*[^e3lfc*»J*7y F/Hny^*pl 
ffifc-r*/t*»C, A-C5©3t-y— 1 4 4, 14 
6, 1 4 8, 1 5 0, 1 5 2Wl5 4!l<fflV^nW 
So W-4ral'-^ 14 4 ©*— h 1 4 4AH#- h 
8 4lC^atl> #-M4 4B77Wl/-f^> 

yi 5 6©*isBic»«an, #-H4 4cim- 
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+ i V—* 1 4 8 ©#- M 4 8 
[0 0 8 6] 77-fA^l/-f^>yi5 6®l2«tt 

77-rnyi'-f>f 5 8oiiscgt$n5. 
^ i 6 o®A?3#-KJr^^n§. 

[0 0 8 7] V I/-* 1 6 0<Dtb^7j?-h«7r 

-f/^iz-f-f >^ i 6 2©sgia§Kg^$n5o 77 

[0 0 8 8] 77</^-f'f>i'16 4©g2®tt 10 
ft-tf— * jl V-5> 1 4 6 h 1 4 6 AfcftiSti 
5. 3tiJ— ^j-U-^ 1 4 6©tf- M 4 6 Btt#— h 
9 2Kl8f«3n, #-M4 6C(S3tt-*ak-^l 
5 0 ©#— hi 50 

[0 0 8 9] *i l"— ^ 150 H 5 OB 

B7 7<n^i/-f-f >^i6 6oii flcttttsn. 

7 7<A^l/-f^ >y 1 6 6 0l2^B77'f/^l' 

-5v 6 8e>mimzmwtznz>. yycm/v 

-7- 4 yif 1 6 8 <nm 2 Mitt*-*— =¥-3. U— * 1 5 2 © 

M 5 2 Afc&jffc^hS. 20 
[0 0 9 0] * 152 <D#- hi 5 2 B 

«#-h8 6ltg^£n. h 1 5 2 Cfct^r'TA*^ 
l^— 7^>^1 7 0©*l*HcSN*3ftS. 7 7-fM^ 
r-w>^l 7 0©3l2Sg«7 7'f Ai/k-^-Y >V 
1 7 2©Sgltt£tttt3?U 77-f/^^f^^l 
7 2 ©m 2 Jfitt3te7-f V P-^ 17 4 ©ffi2»#- h \Z& 

[0 0 9 1] ftT-f 1 7 4©A*#-MS77 

<A-^i/-f^ >ifi 7 6<Dmim-n$wtzn, 77-f 

nyi/-T-f>i'17 6©^2WJ7 7</^l — T-W 30 

>yi78©n s8Kfla«3n*. 

[0 0 9 2] 7 7</^I/-T-f >y 1 7 8 2 ffltt 
*;x P-^ 1 5 4 ©#- h 1 5 4A\Z.&mZn 
•5. Jtlr— ^jlP'— ^ 1 5 4©#— h 15 4 BIJ7 7-f 
A;? l/-r-f>^l 8 0©mi^lt»i^$n. #-M 
5 4 C J**— h 9 4 irS^^tlSo 

[0 0 9 3] 77Wl^-r-f>^18 0©S2ffll 

77-f ivtv— 8 2<Dmim\zmm.isn. y 

T-frtifU-TJ >if\ 8 2©Sg23i§«ft-y— +3.1^- 
^ 1 4 8©#-M 4 8 Bl:ftl$n§. 3t-y— tal' 40 
-^148 ©#- h 1 4 8 Cte#— h 8 8 \zmm^ti 
3. 

[0 0 9 4] 7r-f;^l/-f-f>^1 5 6, 1 6 4, 
1 6 GJStXSl 8 2©&«©7*5-y^SW&Sl3;A, 1 
0, 77'fA7l'-f-f>i'1 5 8, 1 6 2, 1 6 8R 

tf'i 8 0©=&^©y7->^SWjgS«A,,-eab0, 7? 

-fA^lz-f-f >yi 7 O&ZXl 7 SWS-^WT^-y^ 
S&NfcgteA,, 77-f/^-T^f>yi7 2 

1 7 6 ©#*©y5y^£Sfi£g« A, 
[0 0 9 5] #-h 8 4, 9 0SI)!9 4A.i^nfc& 50 
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^^^ju©^e©^K*RTJcti^-rseiijr±o. £© 

( 1 ) #-M4 'slSfi^ntiSiSA, , <Dytm^<Dfcfflr 
Sg&te. #— h 8 4 . /H- M 4 4 A. #- h 1 4 4 
B. 77< A*^U— >^1 5 6, #-M44B, 
7p— H44C, #-hl48A, #-hl4 8B, 7 
7-fAy^-f^>yi8 2, #-M48B, #-h 
1 4 8 C&tfxtf- h 8 8 ©KTC&-5. 

[0 0 9 6] (2) #-h8 4MWS£n7c&ftA,,© 
3tff *t©e$i&8&tt. #— h 8 4 . 7t>— H44A, jR 
— H44B. 7 7-f/^l'-f'f>^1 5 6, 77-f 
A^P— >^1 5 8, 7 7-f/^l/-f-f >^ 1 5 
6, #-M44B. *-H44C, 4?- h 1 4 8 

a. 77^ mrv—T-^ >y 1 8 2, yy^ntrv—T- 
4>?i80. yT^rtifv—Tj >>fi 8 2, #-h 

148B, M 4 8 CRtfTp-b 8 8©JHT£-5. 
[0 0 9 7] (3) 7t?-h8 4^MSnfc«SA„© 
7fcfa*i©ei&i&8&te« #-h84, h 1 4 4 A, # 
-H44B. 77-fA^-f-f>^1 5 6, 77< 
nyU-f^>^15 8, T^T-f V I/— ^ 1 6 0 , 77 

-f;^-f'f>yi 6 2, 7 7-f/^i/-f-f>^i 

6 4 , h 1 4 6 A, M 4 6 B&Xftt?— h 9 2 
©JdTibS. 

[0 0 9 8] (4) /H-l-8 4^#tS&^nfc&SA t: © 
3tm*§©£t&«£S§«, (3) .hleJCTS-S. 

(5) #-h9 O^tt^^nfeiSfiA,, ©7y K3tt©e 
J&i&S8te. #-h90, #-M50C. #-M50 

B, 77-fA , ^-f^>^16 6, #-H50B, 
3j?-M5 0A, #-M46C, h 1 4 6 A, 7 
T^ntfV— >if\ 6 4, #-M46A, h 
14 6 BXtX#- h 9 2 ©«rr?£3. 

[0 0 9 9] (6) 7H-H9 0^ft»SnftMA„«5 
7v HXoeNHSKtt. #- h 9 0 , #-H50C, 
#-H50B. 77'fAi?'|/-f^>i'16 6 1 77 
-f;^-f^>yi6 8, 77-fA-^-f^^l 

6 6 , M 5 OB, 3^- h 1 5 OA, i£— Y 1 4 6 

C, <P-hl4 6A, 77Wl/-f>f>^16 4, 

7 7-fA^Wf^>^1 6 2, 7 7'fAyi/-f'f> 
^164, tR— H4 6A, its— h 1 4 6 B&tAtf— h 

9 2©nrea&-5. 

[oioo] (7) #->g o^mffezntzfcAA,! © 

7 5» K*©eJSiilSS«. *-h90, #-M50C, 
7^-hl5 0B, 77-fA7l/-f-f>^16 6, 77 
-TA^lz-r^ >if 16 8, /R— hi 5 2 A, h 1 
52C, 77-fA7l/-T-f>^17 0, #— h 1 5 2 
C. h 1 5 2 B&tf/tf- h 8 6 ©J@T*S. 
[0 10 1] (8) 7H-h9 0^ttS&$tlifc&gA,,© 
7*; h*^©eJSJlSS«, #-(-90, #-H50C, 

#-M50B, yy^ntfv— yf 1 6 6, 77 

'fA^lz-r-f >^168, H 5 2 A, zR— M 
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5 2C. 77-fnyi/-f-f>^17 0, 7 7 4 Wis 
-f-f>^17 2, 77Wk-f^>^17 0, 
-H52C, tH— hi 5 2 B&tfjtf- h 8 6 ©flg-e& 

[0102] (9) #-h9 4-vjy&£n*:&gA,,<D 
3fc{t^©£tgi&!&«:. #-h9 4. #-hl5 4C, # 
-M54A. 7r<^l'-f-C>^1 7 8 1 77-f 
MfV—J-<( >if\ 7 6. 3fc7"f VW'-^ 1 7 4, 77 
WWf^>^17 2. 7 7-f/^l/-f^>^l 
7 0, Jj?- h 1 5 2 C, /J?- h 1 5 2 BS^~ h 8 6 10 
©IHTf&S. 

[0 10 3] (1 0) #-h9 4Mft£&nfcjftftA,, 

©#m^©ei&iii8Ste, o) tncTr**. 
(id 7H-h94'vw$&$nfc&SA lI ©^m#©e 

ttfttttt. Jp-h9 4» #-H54C, #-H5 4 
A, 77i , A^k-f^>yi7 8. 715-M5 4A, 
jtf-hl5 4B, 7 7-fA^l/-f^>yi8 0> 77 
Wl/-f-f>^18 2. #-H48B, if?— hi 
4 8 C&ttoP- h 8 8 ©JHT&-5. 

[0 10 4] (1 2) #-h9 4^fti£3tlfc%EU>. 20 

©?tfi^©eiftMS§te. #-1-94, #-H54C, 
#-M5 4A, 7 7-fA*yk-T-f>i/l7 8, 77 
^;^-f-f>yi 7 6, 77^I/-f-f>^l 
78, tf-hl54A, #-H54B, 77-f/^l/ 
-^^18 0. 7 7-f^l/-f-f>^18 2, /}? 
-M48B, # — h 1 4 8 CKZ**!?— h 8 8 ©lli-e& 

■So 

[0105] z.oymmmm-vit. *^i:ffi^T*7-f 
vp-* Hown 4^®§j^a»^i7e.nTv^ 

3©T, *»CJ:03tt7 , y H/Hny7*iaiftO»^*«^ 30 

[0 10 6] ti5T, £©*&£J^-m. 
2 ft ^© W7 7-f I/-f ^ >y 1 7 8 , 17 
6, 1 7 2R&1 7 0 €-^©|@{Cffi^-rS<7)-r, h 
9 4#>e>#— h 8 6lrSS*V^55©2^-V^;KcM-r 

[0107] 012 &#Brr-5 *5£m<Dm, 9 

TV>*>. Z.<D%Ty H/KDy7*lEl»«H 1 0<D%Tv 40 
H/HD«y7*|Hltt8 2 i:UTfflV»*it*«T?**. 
[0108] dCOgUffiJg^-TteS 1 1 ©3fctJ— I/— 
^152RO:i5 4lCftx.T, W-til^->3> 
©7j(S]*^tl^n®Tab-5^-9--^rilx— ^ 152' S 
Ul 5 4' ^I^5tlT^§. ^tl»C#V^©<t5^ 

[0 10 9] 77'fA7l'-f-f>^16 8©l2!Sli 

#7<vi'-* i 8 4<Dxtn$-h\zmmzn. 

1 8 4©W7jtK- Mi7 7-f/^I/-f-f >^ 
1 8 6C0^1ffltrggg$n-5. 7 7-f n?\s—7-<<>tf 50 



( 10 ) 4£R1¥1 0-3 2 5 6 2 

IS 

1 8 6©l2Sli7 7^/\^l'-T-f >yi88©Il 
[0 110] 77^A^I/-r -r >^7*1 8 8©^2>gt4 

152' ©*-h i 5 2 a' \zmwt& 

W-'+al'-i' 15 2' ©#- h 1 5 2 B ' 
#- h 8 6 \Z&ffi2tl. *-M52C 
l^-^l 5 4' ©#-hl 5 4 A' ft-tf" 
-*al/-^ 15 4' ©7p-h 1 5 4B' Ii7 7-f/^ 
y>f 1 9 0 ©31 1 S8KflH«;*n, S-H54 
C «#-h 9 4{rS^^n«). 

[0 111] 7 7-f/^l/-f-f >^19 0©^2®i 
7 7^/^1/" T- W >7* 1 9 2©^lStr^Sn, 7 
7 4rVfV>—T4 >if 1 9 2©S2^g«7t7'f Vl/-^ 

1 9 4 ©A7J#- h \Z&Wt£n2>. 
[0 112] W—9 1 9 4©tH7j#-h«7 7 

■f A'^-^w >^ l 8 0©miS8K:J&^;*ft£. 77 
-YA^— ?V >^1 8 8&r_*l 9 0©#-<? ©7*7^7* 
£#tfcSteA,,T<&r>, 7 7-1 , A7l'-f^>yi8 6 
1 9 2©&*©7~5y7^#t2fcft«A 11 T?;&£. 
[0 113] &^**)V<Dft<DfcWm'&1}mi 1CI8 

K/KD-y7°lHlK©iljf^*l5iK-r-5. mi llrftoTUi 
9ibfce«HHS (l) ~ (6) «^©££0i 2ir®ffl 
sn-sa*. (7) ~ (12) ©eiR^^n-^n^T 
©so (7' ) ~ (12') \z&mznz>. 

[0114] .(7') *-h9 O^s^^nfc^SA,, 

h*#©£i&i&S§«, h 9 0 , h 1 5 0 
C, #-M50B, 7 7Wl/-f^>yi6 6, 
77-fA^l/-f-f>^16 8, 3t7-fVW^18 
4, 77Wk-f^>^18 6, 7 7<A*yi/-f 
^>^188, hi 5 2 A' , M52B'R 
tf/tf— h86 ©jmT$>-5. 

[0 115] (8 ' ) #-h9 o^«*ean*:jft*A„ 

©7-.V h'ft©4£$Bfg8§«, (7 ' ) tlUUT&S. 

o' ) jR-h 9 4^^nfcftfi^,, ©^(§^©e 

gHBfett. h 9 4 , #-M54C , #— M 5 

4 B ' , 7 7-fA^l/-f^ >7* 1 9 0 , H54 
B ' hi 5 4 A' , t£— h 1 5 2 C ' , #— h 1 

5 2 A' . 7 7^fAyi/-f-f>yi 8 8, #- h 1 5 

2 A' , tR— hi 5 2 B ' S.fJt#- h 8 6 ©HMTS-5. 
[0 116] (1 0' ) 7}?-h9 4^StlfcigftA 

, , ©3te«^©<H!MM&«. h 9 4 , h 1 5 4 
C , #-M54B' , 77-fAyi/-f-f yfl 9 
0, 77'fAyi/-f-f>^1 9 2, 7 7^A^|/-f 
-f>^190, #-h 154B' . #-hl54A' , 
t£— h 1 5 2 C , h 1 5 2 A' , 7 7-<A^l/- 
f-OT'lSS, 7 7-f Wf\s— 7-4 >tfl 8 6> 7 7 
-f/S*i7*W-7 : --i' >7*1 8 8, tf— h 1 5 2 A' , h 
1 5 2 B ' RZftf— h 8 6 ©KSTT^-5. 
[0 117] (1 1 ' ) tf-h 9 4^«j^2tlfciSSA 



< 11 ) 
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. ■ ©ftff ^<Dfc&m®\t, h 9 4 , #-H5 4 
C , #-H54B' , yy 4 Wis— 7- J >tfl 9 
0, 77-fA^U-f^>^19 2, %7^VV—5\ 
9 4, 7r<A^-T^^18 0. 7 

f-f>^182, xt>— M 4 8B, #-hl4 8C;K.tf 

#-h8 8 ©1ST?* -5. 
[0 118] (12') jS-h9 4^«a&Sft&«fiA 

(IT) tHKTJ**. 

C©3Ufi#»Ttt. SttT'T VP— ^ 1 6 0. 1 8 4Rtf 
1 9 4#®W&ffifiK&tt&ftTV>5©T?, #«K.t»J 10 

3K7 y H/Hd y yisllftoftf^^^lcft^ c tifitt 

[0 119] t^T®7r-1'Ayi/-T-f >ifiz 

•dv^x. W&TZ>yt<Dmm*y~7v?B.$i$L&l:r)ib&. 

-5. 
[0 12 0] 

[»»©8&*] eURBl/fciiC, *?§9§©&-5W® 
Cfc«£. #iI*fcJ:D»f&^5fcJ£K&<&J:i©fcV» 

[0 12 1] **?B©ffiOflliSKJ:«fc. «bfe*»/hav» 
#7 y H/Kn 7 p lslK©ti«^Bl«M»r?&-5 <h V> ■5»* 

[0®©wm^us^] 

[h i ] *fga>i©?g i nmmm^-rytT ? h/ k n y 

zfm&o)? p >v £ 0T&-5. 
[02] Si ir^$n-57r'f^yi^-7 i -f >^©s® 

$i:!SS©BI^«r«T^57T$.^. 



[H 3 ] 2 £ttJBflB£jK?%7' K/Kn y 

[04] *«*©*3*»»ttt*'r*EI»©ynyir 

0T&-5. 

[as] m 4 izistf frowL&mmzTik-rmT' 

[0 6] *8H©»4*tt»ttfe5ST3fcFDy7lHl(&© 
yDry^0T?*S. 

[0 7] *«W©JB5 3«fi»J8few'r3CI 4 Py^E»© 
7*Di/i?It*5. 

[08] *«W©JB6*IS»tt**-r3tt7y K0tt©^ 

[09] *«W©JB7*tfi»l8*3S-r3t7y FEBS©^ 

D->^0T?$.-5. 

[010] *^$affl"Jtg^^y h7-^^t7*n 

[01 1] *^f©S8 Wl^t)t7y H/HD 

[012] *»W©»9SMfi»«**-r3t7s' H/HD 
y :/[Hl8g©:7"n>.y^0-T?£5. 
[WF^ORIB] 

1 0, 1 8, 1 4 4, 1 4 6, 1 4 8, 1 5 0, 1 5 
2, 154, 152', 154' l"-* 
1 2, 1 6, 2 0, 2 2, 2 4, 2 6, 1 5 6, 1 5 
8, 1 6 2, 1 6 4, 1 6 6, 1 6 8, 1 7 0, 1 7 
2, 1 7 6, 1 7 8, 1 8 0, 1 8 2, 1 8 6, 1 8 
8, 1 9 0, 1 9 2 7 7-f/^l/-f-f>^ 
1 4, 1 6 0, 1 7 4, 1 8 4, 1 9 4 %T-iyV— 
9 
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14 cfcitas^+^i&jftfieiifc^TKi 
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